Stereoselective ring opening of dimethyl 5-aryl-2,3-dihydro-3,3-dimethyl-1-oxo-1H,5H-pyrazolo [ 
Introduction
3-Pyrazolidinones and their fused analogues, 1H,5H-pyrazolo[1,2-a]pyrazol-1-ones, are interesting classes of heterocyclic compounds which, since the beginning of a systematic work in this area more than four decades ago, found a widespread use in various applications. 1 For example, phenidone and its derivatives and analogues are used in photographic applications 2 and as inhibitors of cyclooxygenase, lipooxygenase, and γ-aminobutyrate transferase. 3 Bicyclic pyrazolo[1,2-a]pyrazol-1-ones have been prepared as scaffolds for β-turn mimics. 4 Such an example is Lilly's bicyclic pyrazolidinone LY 186826 exhibiting antibiotic activity which is larger than that of several penicillins and cephalosporins ( Figure 1 ).
Figure 1
Recently, we have shown that rel-(4R,5R)-4-benzoylamino-5-phenyl-3-pyrazolidinone and 5,5-dimethyl-3-pyrazolidinone (1) can be used for various synthetic purposes, such as for the regio-and stereoselective preparation of substituted pyrazolo[1,2-a]pyrazol-1-one derivatives, 6, 7 rel-(2R,3R)-3-alkylamino-3-phenylalaninamides, 8 
rel-(2R,3R)-N-benzoyl-3-phenyl-3-(pyrazol-1-
yl)alanine esters, 9, 10 and alkaloid-like tetracyclic system. 11 In continuation of our work in this field, we now report a stereoselective formation of rel- (4 
'R,5'S)-3-[5-aryl-3,4-bis(hydrazinocarbonyl)-4,5-dihydro-1H
-pyrazol-1-yl)-3-methylbutanohydrazides 5a-e from easily available dimethyl 5-aryl-2,3-dihydro-3,3-dimethyl-1-oxo-1H,5H-pyrazolo[1,2-a]pyrazole-6,7-dicarboxylates 3a-e.
Results and Discussion
Starting compounds, dimethyl 5-aryl-2,3-dihydro-3,3-dimethyl-1-oxo-1H,5H-pyrazolo[1,2-a]pyrazole-6,7-dicarboxylates 3a-e were prepared in two steps from 5,5-dimethyl-3-pyrazolidinone (1) 12 via azomethine imines 2a-e according to the general procedure described previously. 7 Treatment of compounds 3a-e with excess of hydrazine hydrate in ethanol at room
-3-methylbutanohydrazides 5a-e in 70-99% yields. An explanation for the high stereoselectivity of ring opening transformations of 3a-e with excess of hydrazine hydrate could be initial formation of the (4'RS,5'RS)-3-[5-aryl-3,4-bis(hydrazinocarbonyl)-4,5-dihydro-1H-pyrazol-1-yl)]-3-methylbutanohydrazides 4a-e followed by isomerization of 4a-e into thermodynamically more stable rel-(4'R,5'S)-isomers 5a-e with the trans relative configuration. On the other hand, the kinetic factors should not be excluded, since they might also contribute to the stereoselectivity of these transformations (Scheme 1).
Figure 2.
Ortep view of the adduct of compound 5a and EtOH at the 50% probability level. H atoms are drawn as circles of arbitrary radii. X-Ray structure determination
Structure of adduct of compound 5a and EtOH was solved by direct method using the SIR92 program.
14 All hydrogen atoms, except those of the disordered ethanol molecule, were located by The Xtal3.4 system of crystallographic programs was used for the reduction of data, structure refinement and interpretation. 15 ORTEPII was used to produce molecular graphics. 16 Supplementary data for this structure have been deposited at the Cambridge Crystallographic Data Centre and allocated the deposition number CCDC 155999.
Fractional coordinates and equivalent displacement parameters (Å 2 ) for adduct of compound 5a and EtOH. U eq is defined as one third of the trace of the orthogonalized U ij tensor.
0.38447 (6) and dimethyl 5-aryl-2,3-dihydro-3,3-dimethyl-1-oxo-1H,5H-pyrazolo[1,2-a]pyrazole-6,7-dicarboxylates 3a-d were prepared according to the procedures described previously. 
5,5-Dimethyl-1-[(Z)-(2-hydroxyphenyl)methylidene]-3-pyrazolidinone-1-azomethine imine (2e).
This compound was prepared according to general procedure described previously. 7 Trifluoroacetic acid (1 mL) was added to a stirred mixture of 5,5-dimethyl-3-pyrazolidinone 1 (1.14 g, 10 mmol), 2-hydroxybenzaldehyde (1.22 g, 10 mmol), and anhydrous ethanol (40 mL).
The mixture was stirred at 20° for 24 h. Volatile compounds were evaporated in vacuo, the residue was triturated with diethyl ether (30 mL), and the precipitate was collected by filtration to give azomethine imine 2e. Dihydro-3,3-dimethyl-5-(2'-hydroxyphenyl)-1-oxo-1H,5H-pyrazolo-[1,2-a]pyrazole (3e) . This compound was prepared according to general procedure described previously. 
